This paper presents a power system stabilizer (PSS) for improving the performance of a multimachine system when the system is subjected to different types of disturbances. An adaptive proportional-plus-derivative-plus-integral (PID) PSS is proposed in this paper. In this technique, the controller parameters (proportional, integral, and derivative gains) are not fixed but they are varying according to the system operating conditions. The derivative of power angle, error in output power, terminal voltage, and error in power angle are selected to be the input signals to the proposed stabilizer. A weighting factors are assigned to these signals to obtain the best performance characteristics of each machine. The obtained computer results from simulation study are compared with those of a conventional lead-lag stabilizer.
1-Introduction :
The application of PSS for improving the dynamic stability of large scale power system has been under extensive studies for many years [1] [2] [3] . The conventional PID controllers are the most widely used control strategy in these studies. These controllers are often poorly tuned and their gain settings are usually fixed at a certain set of values which are determined based on a particular operating point.
Adaptive control algorithm can be a good solution to such problems. They have the ability to track the system operating conditions and compute in real time the controller parameters according to the changes in the operating conditions of the process [4] [5] [6] . Recently, self-tuning controllers are introduced as power system stabilizers to enhance the dynamic stability of synchronous generators [7] [8] . In this control technique, the parameters of the controller are not fixed but varying according to the system operating conditions.
In this paper, the performance characteristics of a multimachine power system when it is equipped with a self-tuning PID-PSS is investigated and discussed. The results obtained from digital simulation show that the proposed PSS can be used in multimachine power systems and provides good control performance.
2-The System Model :
The system considered in this paper is composed of three synchronous generators together with the loads and transmission network as shown in Fig. 1. [3]. Each generator is provided with a static type 1-S exciter. The mathematical model of each generator is derived using the equations of the two axis model described in [3] . A description of the mathematical model of the power system under study together with the excitation system mathematical model are given in Appendix A.
The system data are as follows : Generators (reactances in p.u. to 100 MVA base) : 
Loads :
The equivalent shunt admittances for the loads are given in p. 
3-Proposed PSS Design :
The block diagram of the controlled process, exciter and the proposed PSS is shown in Fig.2 . 
Fig.2 Synchronous machine, exciter, voltage regulator and proposed PID -PSS
The power system under consideration is described by the state-space equations :
: Taking LAPLACE transform of Eqs.
(1), and (2) we get :
Eq.(3) can be rewritten as :
The control signal u(s) is expressed as :
From Eqs. (4), (5) and (6) we get :
Therefore,
If A. is the assigned eigenvalue of the closed-loop system, hence
The gain settings (Kp, KT , and KD) are computed by assigning three prescribed eigen-values of the system. These assigned eigenvalues are substituted -SIXTH ASAT CONFERENCE 2 -4 May 1995, CAIRO GC-5 I 6 2 I in Eq.(10). Therefore, three algebraic equations in the three unknowns K p , Kj, and KD are obtained. So, the gain settings (K p , Ki , and KD) are computed by solving these equations. The computation process of the gain settings (Kr , K1, and KD) is repeated for other operating conditions. The obtained results from these computations are stored in computer memory together with the corresponding values of the system operating conditions. During on-line operation, the controller tracks the system operating conditions at each sampling period and selects the corresponding set of controller gains (Kp, and KD) from the stored data in computer memory. hence, the controller gains are updated according the system operating conditions. The input signal to the PSS is expressed as : Vi=wi AP+w3Ao (11) are weighting factors of the derivative of power angle, error in the output power and error in power angle.
4-SimulationResults:
The effectiveness of the proposed PSS is investigated when the multimachine system is subjected to different types of disturbances. A three phase short circuit of duration four cycle at bus 7 is considered. Figs.3 and 4 , represent the power system transient response as indicated by the terminal voltage and rotor speed of each machine following the abovementioned disturbance. Investigation of these figures shows that the response of the synchronous generator is improved when it is equipped with the proposed PSS. A further improvement is obtained when the input to the stabilizer combines signals from error in rotor speed, error in output power and error in power angle.
5-Conclusion :
A method for auto tuning of PID-PSS using a look-up table is proposed in this paper. The application of the proposed PSS to a multimachine power system proves its effectiveness in damping the system oscillations following different types of disturbances. The results obtained from this study indicate that the system response is higly improved with the proposed stabilizer in comparison with real-time control of a power system using microprocessors is easy to be done and it is left as a future work of this research.
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